Correlative development of the ear shoot of maize by Sylvain, Pierre Georges
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1944
Correlative development of the ear shoot of maize
Pierre Georges Sylvain
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agriculture Commons, Plant Biology Commons, and the Plant Pathology Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Sylvain, Pierre Georges, "Correlative development of the ear shoot of maize" (1944). Retrospective Theses and Dissertations. 15211.
https://lib.dr.iastate.edu/rtd/15211
N O T E  T O  U S E R S  
This reproduction is the best copy available. 
UMI 

cinsAfifi m fm mi sm&t 
m 'mm 
5# 
fimm m@r$0s Bylmim' 
A SitaKlt%#i t® fch® §ymAmte Fmmlty 
imt tk# Wgrm ®f 
aoetoi OF fiiiioiotii 
•la4»r ftisftt l%y8l©J.ogjff 
ApfrO"»®4t 
rii#f 
Ivm Stat# 0oll»f# 
ISM 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
UMI Number: DP12996 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP12996 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
li. 
s  y  5 G c  
mn.1 or c«fM® 
lifiw Of UtMAfWlrt. 
©f Wwmmmtim &f frttltlag m ftfttftttf® ® 
Wttmt 9t ]Ntll.iaRtl@M «ai. «p« 
l(i%sb0lia* asi F©«i^  ® 
—• *1. % T*f ^  ^ im Ml "— afc •II • • •  9  BwOI^ BSS=f-e«• #»•••#•••**»•#• #• • » 
Sow# ®f Afflleftti«a ®f Sfttthwite isfestaao®# 
«B Bart® @f ligher Pl«at8», 
«f'iittisswftl D»ir®l©|WBt « th® Cfci©aie&l §@af»®lti©ii ©f 
fctS,8#» 
ixpattWtAi. ^ 
Wi&M 1f»rk, 
#l^ »ieal ©«%«r»l»*tions 
$h«sieal i#%®rii4a«tions • • » .• ** 
listolegi®*! •••.•••I,.^  
ip«f m mm mrnktim m fii wmmMmmT m tii i&t sw .^ 
¥0iw» .... .. • . » . • .. • f f 
-—'ir#iiktag itr«igth.• ••• • • , »•. 
ifKCf or fiAffl oi fii eiWE-cAi^  m^ sifws qw etis &m 
PmlfwmmMitMm tamlyma* •««••«••••• • 37 
feti&l As& 
WPMf m »l»li S?' 
S? 
Cteni^ ftl OMfositioa*S? 
IlS«)tt01iIL Sf»:W-Of SHOTS,A1ID,C0B§. 
7 ^ J"? 
iii 
UfmAtrnM 
!• 
-mMmsGtim 
It !»s Mm. ymmu fvr a. aaaljer ®# ye&rs tImt «i®t« s ®lo®« 
«orr®l6ti« tli# mpmimtiwe 4av»lo^wm% sf flftst* aM fe®ir 
T#g®t»%iv« orgsao, ttai e«ij0«pt ©f * «g«tativ« grewtli-fmit growth 
e©rr«-l»tl«a hft« leea •4rr8l®p®t flsat ffeysielsflst#* Sewritl iar®sti« 
t^ioss hi.T» Shaw tImt tb® pr#-r«ati«a ®f ffultiag r®«alts la gr®ftt etaag®® 
ia dJry wsigfet mad of wffttfctiif® ©f aai®« (3, 7, 8, IS, 
19» 50#. 31» 61)-* Bfmssa aai (j) tmm^  %his »ffe©t to b@ most pro* 
la th® wMoli i# tii® #rfss t© Wtm gr«.ta» Most @f th® 
8tadi®g imde, hmmerg wer® mor® e«e«rs#d am» fmetieal »pplie®tlcsai 
of «i# ffa«a«ewa# ®Ei@h &s ©f r^af fr« th® s%«s or tfe® 
f®«(41ag "»lu« 0f Ottier laT#sti0tt4«s» Imd b##a .eoaiweted oaly 
as * sii® lla® of * sftjwr pr©%l@a, »© that s# aaftlyslg of th® 
•mrioas ©rgRsie ©f €iff®p«at p«.r%s Mt beam »|iart;«<S« fh# »Ik 
pttrp«js® ef th« pr«»9at sttt4y m# t« «t#e»rt*ia tfa« ohesieal mafi 
hi»tologleifcl eli«ag«8 «>o««rrfLttg ia eob# an« 8li«Ek« ©f mlzm mhmqumt^ - %© 
ittid tfe«ir®  ^ te i®t«rffila« %li®physiol©gieal ef p*ift fiosrattioa 
ttfoa grewfeli nai -tiff^ reatiatieii •aai tjfoa th« mmhimim tferw  ^
9f m aite¥oll« gmai«a** • 
Thm ftetioa ®f b«moa®s hitTisg %®«» «ttgg«st®d as a. fosaiW® o««s® of th» 
y^siologl®*! et fertilimtlm. tifoa attabali* (50. tdi, 1|&)# «Ef«rl-
jiwiifc® ir#r® a@»iga®i. t© sc®® ©f th« tli« 
e&tim ©f a i^ afch«tl'e grewtli i^wibstmae# mfos "Mis i«ir®l.ofai®afc. itasi eh«ii4©al 
««fti>@sit3.oa «f «r sli«®fe ef .It WkS th-wsghtr®l'®mat te tli« 
2# 
pr©1jl«» Also, «ppr«sd»t«ly pori&A teiag •tti# 
®f &0hs mad slmAs wli®a th# sffew'fcs of i«la aM'homoB® 
*!•» fb»B* liitter, oB«#rmtioag are espdeiaHy iat»r-
©stiag fe«#aai»' ©f g«iMn*l l»ek of' ©a th® nmmoml dswlop-
amt ®f' th# ®ar 
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•aMlfitiB® All th« tjpleal #f sitroges atiurmtliw is th« wgstfctiw 
strmtttiNp** th« 84^ 11 WM tm i» mitregm eMtmt m, sji3$I« mt 
»a»ttgfe %0 iohiMt prewtti^ irtiiltt «A#r • Mgh »itr®f«B 1®t«1 &« 
iMmy »8 tkirtyfriiit# w«r« a«e««««py t@ iaia®# aifep@g(m ia 
Wfstatlw- fart#» Wmw th« frait# wtr# a r«@®wry «f tlwi 
tervliiAl sh@&% 'mA m rmmmii of all tkm tttlier pKrts resultoi* 
A greftt#r @f aitr@gM sliom %@ «@ew ia tif# B« 4«w»> 
9,1m %li*% «ff@e%s of e@rr»lik%lM eould l«eAlit«4 hf vmix  ^
, p'lMtt* -eiir^ fttlly traljwi to * %«©-ste«r4 tyf® ®f grwirth, «b® ®f tii« 
st«M Ailemit to S^v i^t imtmt&Xtf nAiltt tk® stiver «» 4«friiit«i« 
tw9 8M«« ©f th« flint lb®lMif»»i *» if %k»f w®r« iaAifMml ®rf«al«aQi, ma 
«h««riag wgetAtt-f® fy-att Trtbll®. oth r^ 
eadil^ ttei r^ mmnA growth iiftw 
T!m mre -©ffarei t# tM« afeility ®f th® fr^ it t# 
msL&p&llm tk0 uitr&gm&m tmd tfufflyt i^s wy 
b« ft ®»s® »t l»eAlla®d atttritl«a rsewlttag itam^  tke r®J'wraa«Hie<M,e® asd th» 
«f ft. .gru i^oit fy'llmSmg mS-Gu, mmig stmmAlYt 
tlatt tli®r« my fee a torawal# e®«ttr«3. of th.® 8«lj«trat®. 
la m lat»r pi^ li©ati«i (4f|yw&®r« th® |r«^ow8 ftaitog® «r® •e«firMB4, 
te® stAtos is, M« 
tte first flA®«« «• A result ®f tl® *•% @f 
mk%m. Aai h@mm lwii^ i«%®ly followlBf f®rtlli«Ati®a« 
t&«r® ts A murlt«i i^»®r®fts« tn AetAtelitn mt tte misry'-
mi» foist®,^  mA thi® ixt®r®As® im. a MNiftor®' o9et«ai« 
t^ o t^eat tte lb«iy ef tto Xs. tte a®®^  ^
if A Mksdtera a«i»er of «Ary®8 wad tlboir mmmery tis* 
»ma f®®#*® or fruits mMmr t^ ® pwrtioulAr emiitioat® 
of a«triti«ft Ar® ferMttM t» 4®v®l®ftl^ ® 
r«a«lt t® A retAr4Ati« las mr t®®trwti®ii &t f«rth®r 
wgetAtiv®. i®-v®|0j^ ffinttj| wi®r •xtr®3n» eir®w» 
«tA»e®« t@ <SttAth 9t tk® flaat®** 
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8* 
tf'iirfc- ia mmm after m&tix oi. tka a'sot® meation i^ pkmsa« of r®!*?®"-
ductioiu laerws® 4a aetirity wm &ls® a t^ie^d in iewlsfiaiig 
ticaas af tke f:#ar tre« iiatf e©m.pl&at «.t the ste# 
^ali#r (If) tlt» grmt sffeet »f tii® Awelefiag fralt# 
« th-# mmhMMm sf '*Mag, #xf«riaeat« 
wltii «.ppl0-# 4iff@^rest he fsisMi pra-stically'as d®«r©as<& ia. 
aim and sugar e©at©at af tlie test -Aea were so 1s&t0« lefl a-earsr 
thm four fe t^ «<i ft h&lf .from tii« of §0M«, fcjigi«s aad up t» 
t«a feet ia t&e l^iwds •mri.tty. f^ea tte fruit is feasisg,. miafr«eiifc ©f 
my spmrss,* or trxm mm teasA miotlmt 
i©pm4iaf ufm %hm pr©#iti®a ©f ths fruit m ik# tr#«# 
Bteip» (11)# -atttiylBg- th® eff®e% &t eors till#? maeml m tlt« yisflfi 
gmia, wi-fareA tlie ©ffeet of •rmims.l ®f mmh&m aaft sf af 
plasats at two iiffereat ®ta.g« of gre^k. 1® femii tiat wli#o, tli# smAn 
w«r» *t til# tia© tiie gjrala ms s.% eafiy silk st^ g® tke flaats 
smiAftw .hs4 s tag-eriority mm tiie t.rlBss©4 oi»s ia jri»M of graia  ^
t«»t wsi,gli% f®r mA weigi-xt af «ar, bis%. 
ms i>rs0fci®®4 «t .tfe# tim« tli# sliosts were Just t^ergimg, eaa-
«©(|t;e7ii:ly feytiliamtioii,., tli«re ws -a« farther growtk q£ tlas mais 
ststllc mk& tkm dweidped, &,« & aMs stallc* Apfft,r«itly tks 8%liwlu« 
&f tmrtilimtimn »§ a®©e««ary to. mmhlm^  tli® aaia st«. ta traasloefct® fesi 
fr^  th© 8aisl»r» 
J^mis (Si.) In M# iawstigtttiea oa timalomtlca is wpsrts 
ttpoa tto m yimlA ©f tii# has® m tof af the 
W.m, M f«r ««t ®f tfe« w«r» left &t «i.iMag stag© oa tbo lat»» «f 
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4> 
®iwe iT<em tit® prtnTO®# mt follm. ,gr*ias, fiatlur mtM 
%» @fetiiia®4 %y asMg mter tf -111® i«tilla4»# w»r# 
thaw *t%rll>wfe#  ^%e> #f «. 
|8S) fr©ffi4 thm «a:tr*et©<i 
9f flr»M4* m.4 ©f ©«rtAlm sftcl®# ©f hlfetsew, with «t® horwoaes ©f 
•niml origlm, *«.h® ttaiit %1my tiwi frairtfe ®# th® 0®t e®l»©f-
tll® ia- tfe® «ti«4ajri Itea® 1« r®f0rt®4 tMt ®jcfcr*e'fe»4 
frsai jkaiwil ©rpaui tit® »«»® ®f gT'ewti. « ©reikii 
m w®ll an- m tto ®«.t 6«le®ptll®». e«oliEe4®i th*t 
-V- , 
h&th «'ote%»ae®« 'itr® fr»%ably «he«i®*lly ®ir fct l®®®* siadiiKr* 
ijLter m tto ««»e iaw«%ig&ter« irorMas vitib (tf)* 
tly# f©3.1®a «3Efer®ot® «f 8®i»ytti ®th®r «f»ei®®* fh«y tl»t *11 satte-met® 
wM.®fc €14 aot tfc# ©at ©®l®®.f%ii® -At# ast l»w «ay iafl-iB®B®® m th®. 
mreMA ilMfmrOt mA th®s® mttrnkim ia ^® A*®®® test iwr® ®1®# •ff»etiw 
©a th® -©reMis* 
#«&%&»*•• la-i C3§) r®f03rt®«i tli® ®f m««®s ia 'aistilleA i»t»r 
« th« grwtli #f -dnwlaf e®ll«a fer«itt«tt m& ®ft»a«ti© ewrmtair®# 
mi th® f®tl©le« f@w t® six fcow# fi.ft®r mpflitrntim. Slailw ©®11b® f®rwi.-
tistt h&n %®«b »fe.«w hy »®f®r®i iawstis*t©r« t© lam iiii«®«i hj ®ffH®#ti©a 
©f- mrieui «|mtte®ti® grawth «i3to®ti»@®® lik® iai©l®->»«®®sti0# ijnl©i«b'«tfri®.j, 
m t^h®l«sa®®eetl© «%©» (it, f* tlS), 
®ait®f«©B ia Ms ®*t«s8iw strl®# @f •aq r^ia t^® m. «rtifi®l®l 
pMrtfe«B0-ottPpy teriag® @«ifiWMtti« ©f •ttt® wiult® #f frairlswB iawstigstiw® 
ft® tk« similarity «f Ji©fwaa«8 t© gr«»  ^ Itto® t^txtas* 
B® 0©stM iaitt®® pkrtfe®s#«Mrf-l© ©f frttlt® «# ®«inW'®1 Sf®®!®® 
lik® te»®t9 «wl «a@i^ ®r witk #3rtr«,®t« mt f©ll«B *8 wil ®8 with 
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Urn 
fruitg of Ilex mrtifietally pro4ae«<i % a» uppllofttioa of ^mth 
suh§tm&mg w&m 4roppo4 "Am & am flmA o-f T»g©tati-©» o««ttiPr©^ , iAil« 
fsrtillgoi fmsits «4th <i«T®l6p.5,ag «il>ty©« a.T0i4®i abiolssim, pr©l>«tMy 
l»d built a hiiJk«r h&mmQ 
Mttrae«k aad (§0) tomsd th® gr»ftt«st ooae«atr«tieft of growth. 
h»ns«@# la tto® tassel &f madM& %m %« foarteaa days after beglimiag of 
sy»p#ii, mi ia te«i»l a'^ ot th® saas f«rio<l «ffe-er ®y»ga^# 
a.rli®r ao grosfeli oo«M 1)« fowtd in thmem orgRas* stmt® 
tMt t&es® isajclin® Mw^asl e0iis«at«tioiis oorrespoai to th© ©f 
meMmm .eatalAs# aettvlty t© «pi.rt# In growth following repreiuetiv# 
phmee of d^rslspsent# «!«» eorr#spoM t© th© tla« of greatest Tege-
%atiT© extaMlsa,. iteewRttlfttlon of 4ry soil afeso- t^ioa mA 
mrbshyirat© sc-owial«ttioa as repsrttd 1  ^ Ktmxalw* fli«y sastloa ttoitt ac-
timet# «f iiwittsM wem mor® a©tlir« ia partii«©o«r|>le fmit 
IMiactioa la th,® than artifieial polltastimi or the upplimtloa of 
.syat-fa«tl© gr«th TO t^asic®s» 
.Piaslly,, H*agea-S»it, te®eli Bergrm (18) ;^^  tisitig tke alkaliae 
kyirolfsis of ©xtmctiost i«0l«t«d for the first tia® iadolf^-
«®tia aeia Cvm. mm ®«al« Tiil« Igolatiea was conftrsed "by Bergar mA 
AT®py (5) usiag sagar cdra kempls-m 
Sea© lff©e%e of Appli»tAoa of Syatli#tie ftriswtfe 
,8«|jet«jees qe. fr^ atei P»rfe# ©f Fl«ats 
It will S0t "be  ^tor# to 'tmim th« trnfj «x%©a«iw llt-emtiira 
wliicti feae orlfimt#€ in r®o«ttt jmm on the Mstolegieal, morphologi®®'! «»<t 
13* 
pkyslologiofci of tli# of mrioa« «ibstifcas#« to 
iiff^ reat |»r%« ©f Mffew ' W® •^ 11 aeafcloa ohIi- ,§«» of fh# wqA 
•wMeb sore pef%ia«at t© mr axptrlassfe# 
Im««, Irawa asi. ftaaawr iZT) report tlufct follo^ag *ppli««tiea8 of 
lRa©llH»iad®l*®#ti« »eM sixtny#- ®a b®*a «©#<illags i#e«Lpit»t®a at th« tdp 
at tli« »«soai, iateraoA#, -tiier# «®arr»i i. *j«#i t.« s»'rl8%«*tie 
©f ama «f tfe» -wltk %hm frMaetim ia ««® ®aa«s: ef lar®* 
Skiy « i^»-rr«4 «tt ®f tii# nM eertie*! pRr®n» 
#®lls «Mi« nmr tfc# hmmm »&ri®twRtie mM. lm% 
%h»tr 'Stmreh gi*la« «n4 cfel©»fla8%#« la. gmmml •ms -a great tnor©®,## 
is til# rfct«. @f ««ll ilvl'iim ©f mhmw yaaaltisg la • 
e l^tlG® ©f «f th# e#ll» ®«»lt tmmln hi^ ly a©rl»fc«aRti© tor a 
l«ftg *.® « ©f stmai® fr«. tfc® 
0f tli« fria*ry p}ilo«  ^ fith amA ®th.#r r«iioa«« 
SisAl®.*' r«.sf#at«.« «ltfc «iil -wr# #fefcaii»a  ^B©rtlwi«i:., 
liimsr •ftai F*i*k®r (6) workiag with ••mi fmlm* (3%) with flela AM* 
fh® of the apfon ef ffowfrh wifistftne#® m kyAroJ.y»ie ©f 
starefh. to® fe®©a ©mfli^ € hy o%k#r lar®«%ig*t«r« 
Sit«ii«ll «ai fcrfc-ia (%l) tmmi- tl»t 'Ata 5 f«r ®«at asid 
•mn «ppH«i %o thm ftr»%. .of hmm. fltart}® %!>«.» *.# m 
la thm timtttfort ®f fraa tb#- G©tyl«i-«w» ana is tk#-
®f mtsr % th« flaafc#* 
Itttth#.!.! *ii4 fcawiy (59) %h»t f©lla«Aag trsitt^ irt: &f dwmpi-
wl,tb ®©ae#jftt«6*i.©iis '»f mM ttreagw th«a 
0»«)M5 f®r ©@sfc, iiwr»loptt®at ©f «xtll*ry toi» m.® retmrted, r®ot« 
1%. 
-mm pr©iao«i «tea #»is, ther» ma mn mm th® e©afcr©3.» is 
tfee dry aaS fr«#i wei^ t of the parts amy tfe® peii^  of tr«.t««afc# la a 
s©rl«# of ®xp#fi.m»at« the axlllRi^ ' taiAe -••11 plsuats wsr« rajsovM to sta4y 
th# «ff0c%s «f tb« Roli b0«id®s: Ifeg iAlMtiw ®eti®i3. oa l«a d«T#lQpwa|i. 
It ma femi€ tlat pl&at® * greater i^a of t©fc«.l dry ssttw tban 
tk». e®irtr0ls« 
•ft.X®3EiHai«r il) s«wf*l da%fc m. tfe« -emrlsielijAmt® 
ittg apfllemtiea of tsi©l®«5»s©®tl« aeM «t 2 f®!* e««fe ob i#-
©ftfl%»t«4 fe®aa pMsts grow a»a»r %w® ll^ t ijite.®a«ltl#s« S®p&r»,t« 
of tlwm #f th® plMmt wmm mdmf upp«r »%«. 
Immr s%®a primry -irfcea mM p©©t«« Smon Mys «fb#r th» •pfll-
oati©a %hm trmimsAt In aa iMsreas# la try ©f tlie «pp«r st«® 
®M ®f mboat 500 f»r o«at, » great ia redaelag mg&rm. sad. stioroa®, 
A ia #li«,refe Is tfc® erof grmm waAmr §mi li#t ooMiti^ a®, a sli#t 
4»er«i»e ©f Vbm mMm solabl® fcoM kyfarolitaM# ivmti'&m Cp®©tlas «»!l gtims-) 
nai ft gr®»t in©r#a«# ta mter iawlaW® mM liy4rolis«i>l« frfcotioaas# fh® 
Ruth-O::' t'-aat thf» l<>;rs :l*.i ^w:%.T ^ue to the eott» 
4ea«ifteloa «f »lmpl« c«rliQhyiwt@« t0 oos l^®x fOly«.oolmrii«s at th« f®lst «f 
mpfllm-tlm mnA. »lso to tfe« fei^ «r respiratory mtm- iaineM "by a grs t^er 
a#t«feolie aetiTi^ -* 
Sta*rt C5f) «k.l.s.« etMl#4 tli«' mttmot of trmtiseafc with iaioleaeetle «etd 
wpoa melmboliaa* H« feiew«*®r» mmk aor© dilat© eoaeestm-
tidjas# aot ©T«r 0»00l p»r o@at« fi® woA®i witii eattiags of l)@«a s»®a» 
liagSj, tli® l*«es ©f wJiieli w®r« tM«r»#4 ia tke solmtlfim for tmr hoars# fh« 
liyi>.©e©tyls {trmtmi. ,i^ .pts) in. Awy Ail# tli# seatrols laer0fts@€ 
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Wmrin mA laartaleir (tl) i^ p.fr*ei %im% la fei© 'raari»tt»f 
fmm&tam ify c total m%%»r misas total 
ta0x«a«i^ « eai #f itAiisiiNS im&mmwi. 
fvm •© a«twri%-* ftn tli® Ctara i^ 'taapl#^- t*» iwre®®**!# «f iwif### 
i%m% I^sa A«tf«Mi^ eA iafc«r im tto s«&tom« lAdtd la lisnlag 
It iiea»isyallf'< lh»t Ih® h9hmim ©f la*  ^i«pt«% 
tern bM» Aa« td tMMlwttf• 
f^s,. %»rris sat (Si),. 4KHA7tt»g aaA ptafttn 
at t)il«r«ni» of. t«A i4^« i^ ter lassftliWit state ttet i^ «a MNi 
Ite piireimta  ^«f tetiA i»S£«i«i^  p^««a.ir« tdiii# la th« 
&m%ml fl.itt.'t« tte' etatdttt Si9't«m%e7 U'aaft As^mas  ^
tovara Btaturltr* Wm spttelag mm%m% mm 
the ehsm^9 lelag ia Wm ^mmmm fn^tl.#a« 
Mm th®a@ wories «a #»ipa M »t ««paapato Wm mllx^ @m aaA l.t«»l»lfira«tlea 
it ii Sm %h» pors i^*: &f mm^mimm to e@atid«r fMlllpsm .. 
0088*« iata CM> #l)tala!i^  wltt »tm that tlw piwmmtem «f 
eallnIdBa .t» ttst •»& aldLfe# tmm§m% jpap liljr «i pl«at« -^ em alter,, 
bttt lybat tbsm t# a «ll^ t 4«ffir«a»« at aatmrl^ -.  ^i»t^atai® «f ItpAa 
lae»'a«®« «l»iAily aatll a»tail^  aai «oat 41ff«if«ae# t» th» @«b» . 
pasltlott «f W&9 immiirn a^aftaalas dwalopBeat* a cni&taf pan«atfl«e 
«f teiag pireaeat la tltd «artr 9%»mn cif 
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•w»r« 8® aaall that ©aomsfe was not Isft for 8®wral of tfes aslt- ietsmimtieiis 
itstf eome ®f th® altroga® aaaly#®# tliiit th® asml sf p»flieftt«a 
•eQ«M aot hm ws-«i» 
M t® th« ®f suBttlysi®, til# ©tttlia# tttiient®*! ia. I©«ai8 mA 
Shttll*s l8tMo4» la PlMtt fhysi&l&sy ($€) imm gm@rmllj 
©•isr® »4offc«i will the® %e oaly %rl.#fly lailentei# 
411: tfe# Arj *#r« gromi M * Wil®y aill »# tfeit th®j e««M 
fA«s tkroagh 40 msh iftar frtntiaf tltoy wtr« 4rl#4 agmia 
e@»8tattt w#lffct ia a 6# t® fU® €» @i«i» ' f®r tii« flrtt ••aafllBg# M fB# 
ftlifwfei mm mmi. f®r th® ««g«r«,, «®ii ©«r%#liydr«tes, «b4 
Mte «iKi i g** f«r #»llal©s®i> ligBtn -atBi t©t®l aitr®g«s# 
F#r tfe® ©.tfesr l®t8 l.S g»» 8w%»®fa«atly I .ps, «&^l®s wr® o«#d for 
th«- sagar® -gusi falysaecharii;®®, I m* total aitFogea, «ai f pi. f»r 
t«tal a«h, ®x»«ft i» * f®w ea#®® iA®r® th®r® m« ii®t «n©agh »at®rial l®ft» 
fh® atifar® weir® #3Etra0t®4 is a 8®Al®t •xtraet#r f#r a pariei of IS 
ho«r» with 100 »1» ©f §0 f®r o«ttt ale®h®l« After th® #iEtr«otl®ia.» tli® sola-
tioa im® h®at@i ®*©r a ii«t®r bath t® r^mom Wm aloefe®! aa4 maB r^aosd 
to a wlwi® ef afc®Bt li «!• Wfty *lllillt®rs ®f mt®r -wr® tfcea. 
to th® s-t^ar ifeiefe m« tran»f®rrei. t® a If# ml# wlwastrie flask, 
el«ar®4 with neatral I»a4 a®®tat«> *ai» t® v»l»8.j, aM 4®l8a4®# tritli sMiwa 
©mla^t®. fit® r®iM5ittg #»6ar« war® th«» AatQjrala®# %j *W80»-ti&lk®r 
A®thod. 
fatal sw®ar« w»r@ 4®t®ntti»®4 hy pla«tag 100 ml» ®f tk® ®l®ar«N4 aai 
4®l»aA®i ©atraet in a tSO ml* v®ltt8®tri® aiilng a fm irop® ®f 
iBt®rta#® «olttti^<m* briwfijg^ tfe« s#l»tt0a t® slight aeidity by tli® aidi-
tioB &t a f®® 4r©'^ ®f 10 p#r ®®at ae®ti@ a«i4 a»4 aftkiag t® -mlmrnm fit® 
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rn^mm 'Mtd &ry Wsigh* 
fli« •!*set ©f grmia iorrnktim m gr8«s «»i 4ry w»ifItt ©f th® eo  ^
o©«M %• ietsetM m ««rly »• th» fir«t siu l^iaf, wiie m Attgwt 2 »t .Mt« 
silklag fh« 4«%«, ®f fabl® I mlmm that •ma. « trearf 
teiwuri m fr««%#r wsiglit ©f tli« ©®fe« with graia## th# stenks (fafel# 2) 
sk0W»i til® r«iiper«« tr®ai,, %hos« ftf •the togg®4 mmf shmta ka'Tiaf greater 
weight tMaa ©f th® sh©@t® %e«triaf ftfttit.# 
At tfe® »llk «t*i® til® iiff®r@a®e besas# wjr« prmemeM, %h® e©b« 
with graias i»*ii^  thwa • eigttifi«®atly Mlgher frsea wigkt mA m»r® tM» 
twill# th® -dry weigiit of th©s0 -wtoiefe Mini %®®a bagged# ft© steaks of skoots 
fesariag grsla® wr# ligiit#r» 
At wktwr-® stsifo the «ia«» ld»is of ilff«r®B«»8 ©obM l>» aoti«®it, th« 
iiff®reae®s ia 4ry 'nwight ®f si^ oks i»#iaf still »@r« owtstaaiiag. 4t tM« 
8t&g« -ys® fr«(« aai weight of IiwIeb 'mrm *l8@ r««©r4®t.» lwsk« «pe 
part ©f th® «*r sfeoet %®iitg ®ff®asi»g«8 of %lm »iiaak« shoaM b® exf)e@t»4 
to Shaw th® s«m@ r®spoB#«a m «»i tkis l® wiiat th® dat® of 
fable 3 iaii®®t®, their fr®«tt try iwiiffttt %®Sag iwer ia tfe® shoot® iifewr®" 
gralBs mrere »llow®i to Aewlof• 
fh® st^ iy of tfei® t«ri&tie»« i» iwigkt iwriag th® »«®®®a re-realet ti^ t 
th® ©ob® with gr%imm 414 aot gaia ia try might ®ft®r th® »il.k st«g® (tabl® I 
Fig. 1), while til® %*fg®d sa«8 iaer®wi«a ia 4ry weight mtil antarity tmA 
dsoreasei ia greoa weight, r®««ltiftg ia * ©ea«®tw«Bt Mghor peroentag® of 
dry Mitter later im. the s«isoa. 'fli® ©oatrol efcaalt® also {faille S, Pig. I) 
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fig# f. er®#« Mmtlm mt imMmm ilawks mi e®atr®l •*a4 
plaat® #f I^m mamM t# 
trmtMKfc. 
A. t«atr#l 
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A) 
9} j$mmm 
im wmmOM* 
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BISCUSSIOI 
fh» 'iraKperlaeat# • r»fopt«A k®r# whm- tfent pmia feimtloa ia tmlm 
ia e-Qtm of gr««t«r •w«l^ 'fe &mS. 'r&'bm» mai hl^ er p«r6»ata.f»8 .«s4 
smmmtw of %!«« thmm ®f Mgg#i ®®r 8li®ots». -wMl® 
simAB gea^mlly tfe» r«ir»ri» trarts* &• raialt* ©f physi-
mlg: ishmsiml m.i Mrtologlsfti ma %«. mwmPiB»& Isfy tli® 
tl»t «, grm.'^ mr l.« ija eolis 
hmrtug truUm if WS' ai-spi of diff©r»« l^ii%io» m# '"tlj.# 
isBB ©f tli» ek®^«mS. «l«ag«« m«ur ia Mttmrlmg mils moi th® 
a0rpliol«-gi.ml. ©fcimg#® wMck «ria« «,* %h« reaialt «f tli#®# oh«sdo»l eoadl-
%!#»«** titer® I® Ala# mu Imrmm is grm^h »l«Bg with th« 
M th.»s'» It. 2«t 'teily «. grtat®'? ify *®igli1s fcwt *l*.« « 
larger vsfciB® .©f tfe# fraltisf «©&»• Tk« imrmm i.a volm# o«ii b» «s-
p:l«di»<S mly %f %li» «©tisa 0f « sttailtts "fe.® gr«wfcli» 
ttafct f®lltaiiti®a «E  ^ f#rt.ili«ttoii re«lt la « setrnfeelie ,gmdi©afc 
•ffoGtlag traafl.oe«ti@ii aott©fdli«iag f©©i» tli« f«it Mg b®#a 
tiiow % tfc# wofk# 'Of f«•».»!, l.sir»«ttgat«r» nlrmm -^ failed# th@ «#fe©t 
ob, 4iffer«»fcimtloa t#«s^  ts ia@ t« %hm ^ rmmnm 1b. follimtei -emr 
Bhoots of •mh8itmm-&» f&rsp%ng. the e©a«l®aiwiti©a ot m^rs inte aore e®e» 
pl« p.»ly«&®@lmriai@».» Iti« aeotwil&tiiw. « r^s Im the ©#b« ©f l|8,gg«d 
A©©t» 4g itts in p»rt %® th# f&@t' tiMtt »« oeottrs t© tto 
gmia, "bat »ls« 1b«©«s# i« «. l©»ser tf osmpl® pelfsae-
eh.«rl-i«# trm. th® slapl# m^ m*- fit® g»%st«.aoi>.s -stimlatlag this 
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71. 
mM m & « hormmm e#j30siitmti@a 
#falTOi#a"t te 0»0if-#»53 f«r cs»at «f t&e jey#sli weight* fhii i« the 
bluest saoaat ®f grmth hmrmmM ia fl»at with p»asll>ly 
%w0 «aee«fti0»i(« fli#r« is «1»® f«»siMlity t& 1»e sossiierei 
folliswiag. tert'illmtlm ©aly 1« tli# h»%mmuxim mlmmi. >»% other 
•wxia# mni ehmsiet-l #«f«aad« @f #a«y*tl« jAttire *l®li -fcurr# «. eoii|>l»eii-
tftry a©tioa la tfc# o-sadM t^lQa df wsgiRr®* It aftj tb«r«for« hm 
thitt tiif, ^ fs%hitil» ©f 0«fl©c »sly««sli*ri4»« fr&a sm r^s • r®««.ltlag from 
grain fQWifetloa is fc# t'® th# relmsm- by tfee poll#is &a4 • safes®t««a%i3' ly 
th® i»-r#l0fiag eArym of saljstftaseis sffeetiiig tii© •cwfeolisrdmte ©et-aboliss. / 
W# mst mstf. fim^ vrntg le#« frmm. «lgbt t.h« ffeet tbftt th® fris®.fy «ff«et 
of grfeia formtioft t» tl» aoMlimtioa ©f fsoda te«ri« tli# dOTalofiag 
fruit, *s tli« sjiathesi# sf p«ly«scl*rii.#ffl rrn^rm itrst the pr«8  ^
eas« ef is. ®ufflel«stly. l«rg® aiaeaat ef «we«-'r» to b# m#©i .^s mbstmte» 
fim feet tlmt %!•« ta iser© ty gimla fS'imtim t-l»a th« 
Amk Is If w« eoa#l4#r tii« frafh* esr^ ring %li« imel&p* 
Mat «ai ©o^osltioa &t timam ©rg*a». wfe»tii®r th® ear sli©©%« mm MggM ©r 
aot» .It »h««M "fes exf©©%.«€ tl*% tli® mhs weuM skew mora rmepmsw^ to 
iiai.ti*%ioa »ad gf«w%ii tl»a Mfr ©tter ,f«r% ©f t&« fl«it &.s mm 
©lo««r to tH# pltt«» ®f «sil>ry©sie 
72* 
tlMlffif 
1# §«ia t&rmti&n la o«m rsmlt®# iit sots with » higli«r green 
mud irf -mmiijit & grmtar rslim# &M & miek hit h«r hrmMng etmagtk 
tlifca til#®# sf bftfg«i »li9®ts« la ckmmimt ®oap#»itl©a tk® e©%8 wltli fimias 
hi&a « Mgh«r f©rgmt«f« mai actwil «»iat ©f ©(mfl@3i f#lyi»eeliariaoB 
hy4r»lya«ble &M ligaia) AM Its® .rs&elag 
sugstr®,. aaeros®* total ragarg,. aitrogea tfe# simakg of thfi mr 
sheots with grata, ©a tli« «th®i» h&ia£, had a lower iry w®lgltti aad a lo«e>r 
breaking itrwagtli, higher f«r©«»fc*g» feat l®#®r a.©ta»l mtetiat of fclysttO"' 
Qi-isriies «ad s lower «0»at ©f «ige;r«« ffe# &eetifflttMtl©s af sagar® in 
bmgg»4. shmts is protebly 4a® te tk® l^ ek ftf %F«asl<»e«ti©ft to tte mnrnt. 
stsr&g© argto *ai to « ta t&e «yat:ii®.«ls »®simai«s -of e«|slex 
p0lysft«eliftri4s8« 
2« fk® ft.f»pH0&ti©a 0f 0*2 f®r '©©at la<lol®«»5»*e«tiG «ei< im lfea©Ha 
past# on thm sllfes ©f esra, f'0llo»©d fey teggiag,, la eebs witii «. 
lower redaelng »tag«.r pers®nt«g® hut afeoat JOO f#r ©eiife Mgijw smerose p r^-
•ceatag® e-gBipared ts thoge of th® ttatres-b#^* l3*-gg«i mr fb© 
wriatleae ia aetttal »©tia.t ©# sagers «#r# also aaA«<l* fh# tasks sf iA® 
tr®6t#d ear .sli9«t8 had a Mg-|i»r gr©«a md dry weight tlma tfe« aatreat®4 
oaes# 
5« firrsml iii'fe.reaee® - *!•« foaa4 in the #«aeoi»l defelopseat ef 
fa© ear ghost# prMttsing .gr»4as aiii thmm la fmitiag *m§ pre-reatsd* 
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fk* 
thorn wlthmit gmim* in 
for their §Tm%«r hrmttng .:«tr©3 f^e» 
5» It is tbat fr®4e«ftioa of of h&tm&m &r 
©BgyjB® tff# r««altltts fy©a. poll iaat lea. msd ealjryo ds^elofaeat -my b# 
rwtpeaai'fel© tm th® greater <llf.f@reiitlatt'9fi ia tli» ®sb«- r@stt1.tiag trm. 
grmis f©rs* i^oa« 
fS. 
UEtaifwi c-if® *•"• *"£•1^  MIS'' 
1, .MMxm&m  ^ t* 1#, 
•§«rlM9l[3s4«t»8 #f %ti« «ft®r tr««faww% with iaiol® (S) 
««i4, • fl«t Mt»4§-8St, 18SS» 
i* I*Ii01, g,. C. 
Mt«fss%» «f gr»wtk m stmreh* Ifes*-, 
IMtllf-lSl., l«4t, ; 
3, uiii, ®. 
iMitly •mr4«ti4#a« ta th® «i6rfeft3byftrifet»« tfe# «#m plaat# is* 
f«telt#lw4 1#8» Imm #!»%« ©»jU«f# l«ei, Imm.* 
i.* imL. rf, 1,-
•lffe®%, «f *eiA m tfcta ••etloe® «ai mg" 
•»m%m &t til# ®««on4 interadde ®f tk« %«•»• !«•%• 
3ft» IftO*. 
f* i««, mm Avaf, i«a#s s., 
#f «a *wto fr«ewr<i«ir m ftttida »©it) 
fm« aai«## .|«tr. ^ »»» Bot», •Sl.flSt-t§i» lf44. 
e» lOtfWlSI, I. 4.., »»», f. C., «nti FASI^ , M. 
.la^ Mcrochesical studies of %Mf fmeti«s ®t toMtto 
t® 4«4®l# ncetio aeid. Bot» Ga«., l®Sf, 
T, 11WS«, Il,«® *» aad UTSimw, W» I,.. 
of pollinatiw ott ©si^sitim #f eore flastti* 
##w« Ag*"* t«»»» 49t46»53, lf84# 
i. • eME» §« F. 
Prtlialj^y rsfort « «s^«r tittm »»!§•• l*i.ll»JU 
l«r. Fliuit IMmttf Clw, !#• llltS-t. Itli. 
s, ©nam,!,.. I.' !• wi mmM» u F* 
@f wmi $m mHUm t« fhy»i©«l 0taf«et#rl#-
%!©»• 3toiw«» itiid mgin* '§kmm, ttit* 
10., WMMBOm, 1« 1. 
Iitr®g« awftrttloB iffld ehemlo&l eomposition in rslal;!®® t<# gpowfeh 
aat #f th# &iaemb@r plant« 8.Y* (Itlttea) Agr# laf>. »t«« 
li»»ir I®,. Iff. iftit. 
11. w®Ai, §mmE E, 
M indioatioa tfcat ®®r» mw nijvrS»k the min. »talk md©r 
•Me #0«r« Mer» S©®« Agrsa#, Ifil* 
?6» 
u# iiiiii, !• 1.1#, aat iimw*., c. t, 
fl®W ©f -©ftr#)! ii»A ©«rl»»# mlt® fla»t« la a 
lia# ««gr#gititB^, %*rr#ia atnH;#, 'Affl®r» S®©-. Agroa*, tSj 
8S»il.. 1»S«, 
IS, iMiffi,. r. !• mm €.. 
ftirtfe©3tt«m«rfie frmit® % spraying with growth frowitiag 
^ ®o«fe:wi.s» 1®%» #®tlS4*lfS» 1937, 
14. ®®SfAFSOI» F. S, 
Indws^Beat @f fratt iewlepwwt %y gr««rt:k-fr»i»tiag 
pro©. l«t, if#ifi»flf. • lfS€, 
!§• 
': lPArth®BO«lrf^ iadtte#i hy. p®ll«a sartfraeti*. Mmtm iowtm 
isst* 
ifi. 
mAm%% -fmrthmmttrffm Jkmr* Mm» W&tm^  tfiiss-
ia«», liSi. 
If. _ . . . 
Sa frwlt® «si It# ia frudt 
Awir. 4®ttP« B©*#, tfflSt'-lii* iSSf. 
18« aiAta-SlIt, 1. #*, LK5CH, W, D., «a4 BS10RI5H, W« !• , 
fkm isolation and. i€«»tificati€® ot awidas is plaat 
«it»ri*lf» AMtr. #@ar. fSif®0«S0S* IS4E» 
It* 'MUM, m* !• • : • 
fh« r«lati<HB, of %ii« .«a4 4trTOtion at tk®. fruit froa tfei» 
Imma to th« «i»« mA. ©f apples, Fr®@» imtr^  Sm, 
fcrt. !»»• 
to. «ta. »»»*. : 
5e la oastratioa ml®, f<iniftlle ®t t«tal« swr la 
f0r*%i®a 4» Sttir# ians le« tigea du mia #t 4a sorgfe© altera* 
e«ft, r»at« A®^* a«i« .0aria), lS5j6SS»«®®. l«lt. 
tl. WSllf, A. U 
A »E»rphol©fiflMitl atttiy ©f • the^ «%rwit«r» «ft4 ia'ra-ld^^at ®f •tt»-
s%«fl and «ars' ©f I«& li». ' itofiAliahiii tlrnnlrnm l®is* • 
-Stata Collaga tAhrmy, lewi, li84.. 
u, iiajf, J,. 1,, Pitas©!, w, I*, ai^  mm, i. ®. 
«f pmutmm» .ta %h» ®#i?m plant at mrimm^  mtm&m of 
growtk# -few*'Afr» 1923#' 
tS. IWtM, 4I«® W, a^ WUMM, !• 1. 
A •fctatologioal stwty mt atalk kraaking ta mlm» S&w^  
^1®%., 24t492-*f4. IfST. 
77. 
24, aCK, J. W, 
Co?npositi« #f tli® flisat:# I©r^ itket* Igr.. lay# Sti,» 
IttlV llf# lilt* • 
ts. ism ioRicuLm.&L spimaf smn«» 
Correlation e<®apositl<m etlffta##* mi itulk itt th# 
sora pl«att.# l@|»rt Afri©Tilt«rml S»«®«r«h.» lf«S|8t-
ti, W. 4» m.& Vrntm, 4* 
' •' . ©oi^titloa &t w&ta« •% israriotis stftg«8 eti i%m growth* l3adi«» 
Agr^ Sxj^f, Sttt# Btt3.l#-'S©» 17S» 10M» 
f7» iiilis, J., BRovm. !• A,, ^  m»a, I, e, 
Histologieal reactions of h@m plmtm to iatolft 
Sot.C-a.a., 981370-420. • lfSS». 
ti# UIBACH. P. 
Pollenho^wsfitt wd Wmefcstoff* S«r# ®«iits#k* lot# S@s», «0|58S» 
390. iStt, 
tf.» mA !• 
'ifcf'^«i. 4«r Jalsrt# Wiss* B©%#» 
T8j598«4S0, IfSS# 
»• liwyf, w... 1* 
&*©*th m-» eftrte«hydr#kt©'«itros'«a r«Etl©# 
frit©* immrrn- So## B®.r%» a#i»* tStt#0-t<IS* 1SS2. 
»1. 
'friia#15'e«itioB of c&rbohjdrat## in *!»«• I@iiik StA%« C®11» #«w*» 
S#i,, fjS09-S«ft, 1938. 
"^he' chimieal coa^sition of drouth-iajw#! ®ea*a Jsia-# 
Am®r» Soc, Agroft#, 29»692-702, 19S7» 
IS# aad BmiETT, I, H« 
P^iotosyntheBia i» oom. Iowa M§Am toi.® fr#®*, 58»1S®« l9fl, 
• -Wai SHULL, C. A, 
.iB' Flaat Physiology* look C®»# !»»•*, »wr fork* 
1»7» • 
m* lAI, SOSTES. 
lorrelationsmtsrsachtiRgea m 
lebsiaden OrohideeEtpollinieo ml9 Wmk9%&tftmnlt** Jikrfe* Mrnm-
Bot., 79,681-713. 1934. 
Si, mmnmt, j. 
Stw la pollinatiffia safis fecondatiofl* lall, ^ ariia lot* 4« 
I'Etat* Bruxelles, ItSS-SS. 1002. 
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79. 
GQ, A. I, 'Mii mtwm,. s. i. 
Syaftf«ls mA syngmsy HiB •pr&mmm mt flttat iwelepwast.. 
mimm m iS8*-iaS. 1»4S, 
il. mum, BMBMA T, 
Histologioal r«sf©a««s fislm Mhm ts lai@,l«*G0tle moii. t#t» 
Gaz., l{Hi£4S-E6S, IMS, 
,si» pA«i, mm 1. 
mi |«©ll«ii Amr* Smwt* i«%»# tj4?i*i01» lf2l. 
S3, WJttia, mi. ©AYIDSOH, and WElHil. 1» 
itailM ef lignin ia wheat straw with r«f#r®a©« t» l^giag# 
4&mm Agr» Ees.j, 43j6l9-626. 1931, 
8aitf »SS, 1* 
0f tk» l«awis 8ttt «t*lks of bwlwy at »as««a#lw 
8taf«« #f grswtJht wltfe «f®e.i«l rmtmmm to the f©r«ti©» of 
#owf. Agr# »©«., 81tS®l-®lf, Itii, • 
SS* SMS, JOHI I, 
#f totaaieal »i®r®t«etelfw.# t©®k C#,, lae., 
isw f»rit* ma. 
S«# am, IWRRIS, H., and lICHEf, F. 1., 
»h« •«?»©% of prwwnting fruifciiis Mti. ®f r^ttoiag, tt® l<r*f ar®a 
m th#'&cci«aul*%l<a of sugars in the e©ra'8t«w. i»gr« S^e* 
Agr®®*, tSt?51-iS».. Wl.» 
S?» »fl¥llfl«, »m* 
#f the llf® Mst»ry mt mm »% its iiff®r«at fwrisd® of 
grewth#- Klssowfi Afr» S't#.* lo. S* l8St» 
St. «»»,. 1» !• and l-miGHT, f. A» 
4 cMfarative study of tl# ©«if0«it4#a &t ttoB- •m.A effipii 
plajjt -lit different ati^gw #f granrtjlt* ##ar» Agr« 1@««, t®ifSf-f8S# 
1921. 
St. if»RT, SEIL W. 
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